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(57)Abstract: 

PROBLEM TO BE SOLVED: To accelerate miniaturization and to 
excellently cool the inside of a device. 

SOLUTION: A power source unit is constituted of 1st and 2nd smaller 
power source blocks and arranged on both sides of a projection lens 6. 
Thus, the respective power source blocks are efficiently arranged inside 
the device 1 , so that a dead space is hardly formed inside the device 1 and 
the miniaturization of the device 1 is realized. Then, 1 st and 2nd power 
source block cooling channels 41 and 42 are formed for the 1st and the 
2nd power source blocks which easily generate heat, and an optical 
modulation optical system cooling channel 43 is formed for an optical 
modulation optical system positioned nearly in the center of the device 1. 
Therefore, even when component parts are closely arranged in the device 1 
with the miniaturization, they are excellently cooled and the cooling 
efficiency of the entire device 1 is improved. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical system equipped with the light modulation equipment which processes optically the flux of light 
by which outgoing radiation is carried out from the light source and the light source, and forms the optical image 
according to image information, The projection lens which carries out amplification projection of the image formed by 
this optical system in a projection side, While consisting of two or more power-source blocks with which it is the 
projection mold indicating equipment which is equipped with the power source which supplies the power for equipment 
actuation, and has the light modulation optical system which modulates the light from said light source in said optical 
system, and said power source estranges mutually and is arranged The projection mold display characterized by having 
two or more power-source block cooling passage formed for every power-source block concerned in order to cool these 
power-source blocks, and the light modulation optical-system cooling passage formed in order to cool said light 
modulation ********. 

[Claim 2] In a projection mold indicating equipment according to claim 1 all over [ of said two or more power-source 
block cooling passage ] at least one passage In another power-source block cooling passage which the light source 
actuation substrate for driving said light source is arranged, and is different from this power-source block cooling 
passage The projection mold display characterized by arranging the control circuit substrate for controlling the whole 
equipment, and arranging the modulator actuation substrate for driving the light modulation equipment of the light 
modulation optical system concerned in said light modulation optical-system cooling passage. 
[Claim 3] It is the projection mold display characterized by estranging said modulator actuation substrate of each other 
in a projection mold display according to claim 2, preparing one pair, and forming said a part of light modulation 
optical-system cooling passage in the space between these modulator actuation substrates. 

[Claim 4] It is the projection mold indicating equipment characterized by being formed so that said each power-source 
block cooling passage and said light modulation optical-system cooling passage may pass said light source in a 
projection mold indicating equipment according to claim 1 to 3. 

[Claim 5] In a projection mold indicating equipment according to claim 1 to 4, the air for cooling which circulates said 
each power-source block cooling passage and said light modulation optical-system cooling passage It is the projection 
mold display which is exhausted with two or more ventilating fans which are not on the same axis of rotation, and is 
characterized by controlling these ventilating fans based on the detection condition of a temperature sensor of said each 
cooling passage established in any one cooling passage at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which cools efficiently the component part which is 

applied to a projection mold display, especially is arranged inside equipment with the air for cooling. 

[0002] 

[Background of the Invention] The projection mold display equipped with the optical system which processes optically 
conventionally the flux of light by which outgoing radiation is carried out from the light source lamp and this light 
source lamp as the light source, and forms the optical image according to image information, the projection lens which 
carries out amplification projection of the image formed by this optical system in a projection side, and the power 
source which supplies the power for equipment actuation is known. 

[0003] Such a projection mold indicating equipment is widely used for the multimedia presentation in a board, an 

institute, a show, etc. 

[0004] 

[Problem(s) to be Solved by the Invention] By the way, although a projection mold display may be maintained by the 
condition of having been installed in the conference room for presentations etc., it may be carried in if needed, or after 
termination, it may move to other locations and it may be kept. Therefore, in order to make carrying easy, it is necessary 
to raise portability, and much more miniaturization is called for. 

[0005] Moreover, if the miniaturization of equipment is attained, since the air for cooling by which various kinds of 
component parts crowd in equipment, come to be arranged, and are attracted by a fan etc. will stop being able to 
circulate easily, in order to cool the components generating heat good, how the passage of the air for cooling is formed 
poses an important problem. 

[0006] The object of this invention is to offer the projection mold display which can promote a miniaturization and can 

cool the interior good. 

[0007] 

[Means for Solving the Problem] The optical system which the projection mold display of this invention processes 
optically the flux of light by which outgoing radiation is carried out from the light source and the light source, and forms 
the optical image according to image information, The projection lens which carries out amplification projection of the 
image formed by this optical system in a projection side, While being the projection mold indicating equipment which is 
equipped with the power source which supplies the power for equipment actuation, and has the light modulation optical 
system which modulates the light from said light source in said optical system and constituting a power source from two 
or more power-source blocks which estrange mutually and are arranged In order to cool these power-source blocks, two 
or more power-source block cooling passage is formed for every power-source block concerned, and in order to cool 
light modulation optical system, it considers as the forming-light modulation optical-system cooling passage 
description. In such this invention, since a comparatively big power source is divided and constituted in two or more 
smaller power-source blocks also in the component part of a projection mold indicating equipment, those power-source 
blocks come to be efficiently arranged inside equipment. Inside equipment, it is hard coming to generate a dead space, 
and the miniaturization of equipment is attained by this. Moreover, since cooling passage is formed for every power- 
source block and each [ which is easy to generate heat although it is easy to generate heat even if it compares especially 
light modulation optical system with other component parts ] power-source block of optical system or the cooling 
passage for light modulation optical system is formed, they come to be cooled good and the cooling effectiveness of the 
whole equipment improves. Said object of this invention is attained by the above. 

[0008] In the projection mold indicating equipment of this invention, the light source actuation substrate for driving the 
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light source all over [ of two or more power-source block cooling passage ] at least one passage is arranged. The control 
circuit substrate for controlling the whole equipment to another different power-source block cooling passage from this 
power-source block cooling passage may be arranged, and the modulator actuation substrate for driving the light 
modulation equipment of the light modulation optical system concerned to light modulation optical-system cooling 
passage may be arranged. 

[0009] Under the present circumstances, the modulator actuation substrate of each other may be estranged, and may be 
formed one pair, and a part of light modulation optical-system cooling passage may be formed in the space between 
these modulator actuation substrates. 

[0010] Furthermore, it is desirable to form each power-source block cooling passage and light modulation optical- 
system cooling passage in the projection mold indicating equipment of this invention, so that the light source may be 
passed. 

[001 1] It is desirable to exhaust the air for cooling which circulates each power-source block cooling passage and said 
light modulation optical-system cooling passage above with two or more ventilating fans which are not on the same axis 
of rotation, and to control these ventilating fans based on the detection condition of a temperature sensor of each cooling 
passage established in any one cooling passage at least. 
[0012] 

[Embodiment of the Invention] Hereafter, one gestalt of operation of this invention is explained based on a drawing. 
[0013] (1) The perspective view which the outline perspective view of the projection mold display 1 concerning this 
operation gestalt was shown in the whole equipment block diagram 1 and drawing 2 , and looked at drawing 1 from the 
top-face side, and drawing 2 are the perspective views seen from the underside side. 

[0014] The projection mold display 1 the flux of light by which outgoing radiation was carried out from the light source 
lamp as the light source Red (R), Separate into the three primary colors of green (G) and blue (B), make each of these 
colored light bundles correspond to image information through a liquid crystal light valve (light modulation optical 
system), modulate them, and the modulation flux of light of each color after becoming irregular is compounded with 
prism (color composition optical system). It is the thing of the format which carries out an enlarged display on a 
projection side through the projection lens 6. Except for some projection lenses 6, each component part is contained 
inside the sheathing case 2. 

[0015] (2) Fundamentally, the structure sheathing case 2 of a sheathing case consists of wrap rear cases 5 ( drawing 2 ) 
in the lower case 4 which constitutes the wrap upper case 3 and an equipment base for an equipment top face, and the 
tooth-back part. 

[0016] As shown in drawing 1 , on the top face of an upper case 3, many free passage holes 25R and 25L are formed in 
the edge of right and left by the side of the front. Moreover, between such free passage hole 25R and 25L, the actuation 
switch 60 for adjusting the image quality of the projection mold indicating equipment 1 etc. is formed. Furthermore, the 
light sensing portion 70 for receiving the lightwave signal from the remote controller of graphic display abbreviation is 
formed in a part for the left lower part of the front face of an upper case 3. 

[0017] As shown in drawing 2 , the lamp replacement lid 27 for exchanging the light source lamp unit 8 (after- 
mentioned) contained inside and the air filter covering 23 with which the air-intake 240 for cooling the interior of 
equipment was formed are formed in the base of the lower case 4. 

[0018] Moreover, as shown in drawing 2 , foot 31C is prepared in the abbreviation center section of the front end, and 
Feet 3 1R and 3 1 L are formed in the base of the lower case 4 at the comer of right and left of the back end. In addition, 
by pulling up the lever 311 shown in drawing 1 up, foot 3 1C rotates according to the rotation device 3 12 ( drawing 2 ) 
by the side of back, and as the two-dot chain line in drawing 2 shows, it is energized by the condition that the front side 
estranged and opened from the body of equipment. And the vertical direction location of the display screen on a 
projection side can be changed now by adjusting the amount of rotation. On the other hand, Feet 3 1 R and 3 1 L are the 
configurations of moving in the projection direction by making it rotating, and can change the inclination of the display 
screen by adjusting the amount of attitudes. 

[0019] As shown in the rear case 5 at drawing 2 , the AC inlet 50 and various kinds of input/output terminal groups 51 
for external electric power supplies are arranged, these input/output terminal groups 51 are adjoined, and the exhaust 
port 160 which discharges the air inside equipment is formed. 

[0020] (3) The internal structure of the projection mold display 1 is shown in the internal structural drawing 3 of 
equipment - drawing. 5 . DrawjiigJ and drawing 4 are the outline perspective views inside equipment, and drawing 5 is 
the perpendicular direction sectional view of the projection mold display 1. 

[0021] As shown in these drawings, inside the sheathing case 2, the power supply unit 7 as a power source, the light 
source lamp unit 8, the optical unit 10 that constitutes optical system, the driver board 1 1 of the vertical couple as a 
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modulator actuation substrate, the main board 12 as a control circuit substrate, etc. are arranged. 
[0022] The power supply unit 7 consists of 1st and 2nd power-source blocks 7A and 7B arranged at the both sides of the 
projection lens 6. 1st power-source block 7A is what transforms the power obtained through the AC inlet 50, and is 
mainly supplied to 2nd power-source block 7B and the light source lamp unit 8. It has the lamp actuation substrate 18 
for driving the light source lamp 8 which the light source lamp unit 8 besides the power circuit substrate with which the 
transformer (transformer), the rectifier circuit, the smoothing circuit, the electrical-potential-difference stabilization 
circuit, etc. were formed mentions later, and this lamp actuation substrate 18 is covered with the transparent resin 
covering 185. 2nd power-source block 7B transforms further the power obtained from 1st power-source block 7B, 
supplies it, and is equipped with the power circuit substrate with which various kinds of circuits besides a transformer 
were formed like 1st power-source block 7 A. And the power is supplied to the 1st and 2nd inhalation-of-air fans 17A 
and 17B by whom contiguity arrangement was done at another power circuit substrate 13 (a dotted line illustrates in 
drawing 4 ) and each power-source blocks 7 A and 7B which have been arranged at the optical unit 10 bottom. 
Moreover, in the power circuit on the power circuit substrate 13, while having mainly made the power for the control 
circuit actuation on a main board 12 based on the power from 2nd power-source block 7B, the power for other low 
power components is made. Here, 2nd inhalation-of-air fan 17B is arranged between 2nd power-source block 7B and 
the projection lens 6, and it is prepared so that the air for cooling may be attracted inside from the exterior through the 
clearance formed between the projection lens 6 and an upper case 3 ( drawin g 1 ). And each power-source blocks 7A 
and 7B are equipped with the covering members 250A and 250B which have conductivity, such as aluminum, and the 
loudspeakers 25 1R and 25 1L for voice outputs are formed in the location corresponding to the free passage holes 25R 
and 25L of an upper case 3 at each covering members 250A and 250B. As shown in drawing 6 , it connects 
mechanically [ between the upper parts / in metal plate 252U which has conductivity ], and electrically, and between the 
lower parts is electrically connected by metal plate 252L (a dotted line illustrates to drawing 2 ), and such covering 
member 250A and 250B are eventually grounded through the GND (gland) line of an inlet 50. the lower case 4 where 
metal plate 252L was made into the product made of resin among these metal plates 252U and 252L — are alike 
beforehand, and the underside of the covering members 250A and 250B is contacted, and it is made to be fixed, and to 
flow through each other, when the ends attach each power-source blocks 7A and 7B and the lower case 4 
[0023] The light source lamp unit 8 constitutes the light source part of the projection mold display 1, and has the light 
equipment 183 which consists of a light source lamp 181 and a reflector 182, and the lamp housing 184 which contains 
this light equipment 183. Such a light source lamp unit 8 is covered in the hold section 9021 formed in the bottom light 
guide 902 ( drawing 5 ) and one, and it is constituted so that the lamp replacement lid 27 mentioned above can be 
opened and removed. Although the ventilating fan 16 of a couple is installed in the location corresponding to the 
exhaust port 160 of the rear case 5 by right and left side by side and being behind explained in full detail behind the hold 
section 9021 While leading to the interior from opening in which the air for cooling attracted by these ventilating fans 
16 by the 1st - the 3rd inhalation-of-air fans 17A-17C was prepared by the about 9021 hold section After cooling the 
light source lamp unit 8 with this air for cooling, that air for cooling is exhausted from an exhaust port 160. In addition, 
the power of each ventilating fan 16 is supplied from the power circuit substrate 13. 

[0024] The optical unit 10 is a unit which processes optically the flux of light by which outgoing radiation was carried 
out from the light source lamp unit 8, and forms the optical image corresponding to image information, and is 
constituted including the prism unit 910 as the illumination-light study system 923, the color separation optical system 
924, the light modulation optical system 925, and color composition optical system. The optical element of the light 
modulation optical system 925 and optical units 10 other than prism unit 910 has composition which was inserted up 
and down and held among the up-and-down light guides 901 and 902. They are being fixed to the lower case 4 side with 
the fixed screw, the these top light guide 901 and the bottom light guide 902 being used as one. Moreover, these light 
guides 901 and 902 are being fixed with the fixed screw as well as the prism unit 910 side. 
[0025] The rectangular parallelepiped-like prism unit 910 is being fixed to the rear-face side of the head object 903 
which is the structure of the side-face abbreviation for L characters which consists of one mold goods of magnesium 
with the fixed screw, as shown also in drawing 6. Moreover, opposite arrangement is carried out with three side faces of 
the prism unit 910, and each liquid crystal light valves 925R, 925G, and 925B as light modulation equipment which 
constitutes the light modulation optical system 925 are being similarly fixed with the fixed screw to the head object 903. 
In addition, liquid crystal light valve 925B is prepared in liquid crystal light valve 925R and the location which 
countered on both sides of the prism unit 910 ( drawin g 7 ), and showed only the leader line (dotted line) and sign by 
drawing 6 . And these liquid crystal light valves 925R, 925G, and 925B are cooled by the air for cooling from 3rd 
inhalation-of-air fan 17C which was located in the underside of the head object 903, and was established corresponding 
to the above-mentioned air-intake 240. Under the present circumstances, the power of 3rd inhalation-of-air fan 17C is 
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supplied through the driver board 1 1 from the power circuit substrate 13. Furthermore, similarly the end face side of the 
projection lens 6 is being fixed to the front face of the head object 903 with the fixed screw. Thus, the prism unit 910, 
the light modulation optical system 925, and the head object 903 carrying the projection lens 6 are being fixed with the 
fixed screw to the lower case 4, as shown in drawi ng 5 . 

[0026] The driver board 1 1 is for driving and controlling each liquid crystal light valves 925R, 925G, and 925B of the 
light modulation optical system 925 mentioned above, and is arranged above the optical unit 10. Moreover, downward 
driver board 1 1 A and upper driver board 1 IB are estranged through a stud bolt 901 1, and the component of many which 
form an actuation circuit etc. which is not illustrated is mounted in the mutual opposed face. That is, the component of 
those many is efficiently cooled by the air for cooling which circulates between each driver board 1 1 . And such air for 
cooling flows between each driver board 1 1 through the opening 904 (a two-dot chain line illustrates to drawing 3 ) of 
the top light guide 901, after what was attracted by 3rd inhalation-of-air fan 17C mainly mentioned above cools each 
liquid crystal light valves 925R, 925G, and 925B. 

[0027] The control circuit which controls the projection mold display 1 whole is formed, and the main board 12 is set up 
by the side of the optical unit 10. It connects with the above-mentioned driver board 1 1 and the actuation switch 60 
electrically, and also it connects with the interface substrate 14 and the video substrate 15 with which the input/output 
terminal group 51 was formed electrically, and such a main board 12 is connected to the power circuit substrate 13 
through the connector etc. And the control circuit of a main board 12 is driven with the power built in the power circuit 
on the power circuit substrate 13, i.e., the power from 2nd power-source block 7B. In addition, cooling of a main board 
12 is performed with the air for cooling which flows through 2nd inhalation-of-air fan 17B to 2nd power-source block 
7B. 

[0028] It sets to drawin g 3 and the metal guard members 19, such as aluminum, are arranged between the main board 12 
and the sheathing case 2 (in drawing 3 , only the lower case 4 and the rear case 5 are illustrated). In case an upper part 
side is fixed to covering member 250B of 2nd power-source block 7A with the fixed screw 192, and engagement 
support of the soffit is carried out at the slit of the lower case 4, consequently it attaches an upper case 3 in the lower 
case 4, this guard member 19 prevents interference with an upper case 3 ( drawing 1 ) and a main board 12, while 
having the big plane portion 191 covering the vertical edge of a main board 12, and also it has protected the main board 
12 from the external noise. 

[0029] (4) Explain the structure of optical system, next the optical system of the projection mold display 1, i.e., the 
structure of the optical unit 10, based on the mimetic diagram shown in drawing 7 . 

[0030] The illumination-light study system 923 in which the optical unit 10 equalizes the illuminance distribution within 
a field of the flux of light (W) from the light source lamp unit 8 as mentioned above, The color separation optical system 
924 which divides the flux of light (W) from this illumination-light study system 923 into red (R), green (G), and blue 
(B), It is constituted including the prism unit 910 as the light modulation optical system 925 which modulates each 
colored light bundles R, G, and B according to image information, and color composition optical system which 
compounds each colored light bundle after a modulation. 

[0031] The reflective mirror 931 which bends optical-axis la of the flux of light W to which outgoing radiation of the 
illumination-light study system 923 was carried out from the light source lamp unit 8 in equipment front, The 1st lens 
plate 921 equipped with the 1st lens plate 921 and the 2nd lens plate 922 which are arranged on both sides of this 
reflective mirror 931 It has two or more rectangle lenses arranged in the shape of a matrix, the flux of light by which 
outgoing radiation was carried out from the light source is divided into two or more partial flux of lights, and each 
partial flux of light is made to condense near the 2nd lens plate 922. 

[0032] The 2nd lens plate 922 has two or more rectangle lenses arranged in the shape of a matrix, and has the liquid 
crystal light valves 925R and 925G which constitute the light modulation optical system 925 for each partial flux of 
light by which outgoing radiation was carried out from the 1st lens plate 921, and the function to make it superimpose 
on 925B (after-mentioned). 

[0033] Thus, in the projection mold indicating equipment 1 of this example, by the illumination-light study system 923, 
since a liquid crystal light valveR [ 925 ] and 925G and 925B top can be illuminated with the light of an almost uniform 
illuminance, a projection image without illuminance nonuniformity can be obtained. 

[0034] The color separation optical system 924 consists of a bluish green reflective dichroic mirror 941, a green 
reflective dichroic mirror 942, and a reflective mirror 943. First, in the bluish green reflective dichroic mirror 941, the 
blue glow bundle B included in the flux of light W by which outgoing radiation is carried out from the illumination-light 
study system 923, and the green light bundle G are reflected by the right angle, and it goes to the green reflective 
dichroic mirror 942 side. 

[0035] This bluish green reflective dichroic mirror 941 is passed, it is reflected by the right angle by the back reflective 
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mirror 943, and outgoing radiation of the red flux of light R is carried out to the prism unit 910 side from the outgoing 
radiation section 944 of the red flux of light R. Next, among the blue reflected in the bluish green reflective dichroic 
mirror 941, and the green light bundles B and G, in the green reflective dichroic mirror 942, the green light bundle G is 
reflected by the right angle, and outgoing radiation is carried out to the prism unit 910 side from the outgoing radiation 
section 945 of the green light bundle G. Outgoing radiation of the blue glow bundle B which passed this green reflective 
dichroic mirror 942 is carried out to the light guide system 927 side from the outgoing radiation section 946 of the blue 
glow bundle B. In this example, it is set up so that all the distance from the outgoing radiation section of the flux of light 
W of the illumination-light study system 923 to the outgoing radiation sections 944, 945, and 946 of each colored light 
bundles R, G, and B in the color separation optical system 924 may become equal. 

[0036] Condenser lenses 951 and 952 are arranged at the outgoing radiation side of the red of the color separation 
optical system 924, and the outgoing radiation sections 944 and 945 of the green light bundles R and G, respectively. 
Therefore, incidence of the red and the green light bundles R and G which carried out outgoing radiation from each 
outgoing radiation section is carried out to these condenser lenses 951 and 952, and they are parallel-ized. 
[0037] Thus, through the incidence side polarizing plates 960R and 960G, incidence of the red and the green light 
bundles R and G which were parallel-ized is carried out to the liquid crystal light valves 925R and 925G, they are 
modulated, and the image information corresponding to each colored light is added. That is, according to image 
information, switching control of these liquid crystal light valves 925R and 925G is carried out on the above-mentioned 
driver board 1 1 , and, thereby, the modulation of each colored light which passes through this is performed. On the other 
hand, the blue glow bundle B is led to liquid crystal light valve 925B which corresponds through the light guide system 
927, and a modulation is similarly performed in here according to image information. In addition, as liquid crystal light 
valves 925R, 925G, and 925B of this operation gestalt, what used poly-Si TFT as a switching element is employable, for 
example. 

[0038] The condenser lens 954 which has arranged the light guide system 927 to the outgoing radiation side of the 
outgoing radiation section 946 of the blue glow bundle B, The medium lens 973 arranged between the incidence side 
reflective mirror 971, the outgoing radiation side reflective mirrors 972, and these reflective mirrors, It consists of 
condenser lenses 953 arranged to the near side of liquid crystal light valve 925B, and through incidence side polarizing 
plate 960B, incidence of the blue glow bundle B which carried out outgoing radiation from the condenser lens 953 is 
carried out to liquid crystal light valve 925B, and it is modulated. Under the present circumstances, the opticals axis lr, 
lg, and lb of optical-axis la of the flux of light W and each colored light bundles R, B, and B come to be formed in the 
same flat surface. And the blue glow bundle B becomes the longest, therefore the quantity of light loss of this flux of 
light of distance from the die length 181, i.e., the light source lamp, of an optical path of each colored light bundle to 
each liquid crystal panel increases most. However, quantity of light loss can be controlled by making the light guide 
system 927 intervene. 

[0039] Next, incidence of each colored light bundles R, G, and B modulated through each liquid crystal light valves 
925R, 925G, and 925B is carried out to the prism unit 910 through the outgoing radiation side polarizing plates 96 1R, 
96 1G, and 96 IB, and they are compounded here. And amplification projection is carried out on the projection side 100 
which has the color picture compounded with this prism unit 910 in a position through the projection lens 6. 
[0040] (5) Explain explanation of cooling passage, next the cooling passage formed in the projection mold display 1. 
[0041] In the projection mold indicating equipment 1, as an arrow head shows to drawing 1 and drawing 2 typically, the 
1st power-source block cooling passage 41, the 2nd power-source block cooling passage 42, the light modulation 
optical-system cooling passage 43, and the light source cooling passage 44 are mainly formed. However, the air for 
cooling which circulates each cooling passage 41-44 applies the gap between each component part rather than circulates 
strictly along with the arrow head in drawing, and pumping appearance is carried out like an arrow head in general. 
[0042] The 1st power-source block cooling passage 41 is the passage of the air for cooling attracted by 1st inhalation-of- 
air fan 17A ( drawing 3 , drawin g 4 ) from the inlet port 171. The air for cooling cools the lamp actuation substrate 18 
arranged back [ the ], after cooling 1st power-source block 7A. Under the present circumstances, flow is regulated by 
the one direction because the air for cooling circulates the inside of the resin covering 185 in which order ends carried 
out opening, and the flow rate for cooling the lamp actuation substrate 18 by this is maintained certainly. Then, the air 
for cooling flows in the hold section 9021 from the opening 9022 prepared in the upper part of the hold section 9021, 
other openings which are not illustrated, or a clearance, and cools the light source lamp unit 8 (light source lamp 181) 
arranged to that interior, and is exhausted from an exhaust port 160 with a ventilating fan 16. 

[0043] The 2nd power-source block cooling passage 42 is the passage of the air for cooling attracted by 2nd inhalation- 
of-air fan 17B. After the air for cooling cools 2nd power-source block 7B, it cools the main board 12 arranged back 
[ the ], further, flows into the interior from about 9021 hold section opening 9023 grade, cools the light source lamp unit 
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8, and is exhausted from an exhaust port 160 with a ventilating fan 16. 

[0044] The light modulation optical-system cooling passage 43 is the passage of the air for cooling attracted by 3rd 
inhalation-of-air fan 17C shown in drawing 5 and drawing 7 . As mentioned above, after the air for cooling cools each 
liquid crystal light valves 925R, 925G, and 925B, it circulates between up-and-down driver board 1 1 A and 1 IB through 
the opening 904 of the light guide 901 after being prepared in right above [ of it ], and goes back along with the opposed 
face of each driver boards 1 1 A and 1 IB. That is, a part of light modulation optical-system cooling passage 43 is formed 
on each driver boards 1 1 A and 1 IB, and the component mounted in the opposed face which attends the light modulation 
optical-system cooling passage 43 is cooled efficiently. And in addition to said openings 9022 and 9023 etc., the air for 
cooling flows in the hold section 9021 also through another opening 9024, cools the light source lamp unit 8, and is 
similarly exhausted from an exhaust port 160. 

[0045] The light source cooling passage 44 is the passage of the air for cooling attracted from the inlet port 172 
( drawing 2 ) of the underside of the lower case 4. And after being drawn in by the ventilating fan 16 and drawn in from 
an inlet port 172, this air for cooling flows into that interior from opening and the clearance which were established in 
the underside of the hold section 9021, cools each part article of the illumination-light study system 923, cools the light 
source lamp unit 8, and is exhausted from an exhaust port 160. 

[0046] Although the above air for cooling of each cooling passage 41-44 is exhausted from an exhaust port 160 with 
each ventilating fan 16, these ventilating fans 16 are controlled according to the temperature condition of a heating unit 
article. That is, the temperature sensor 9025 covered with the shrink tube etc. is formed in about 9022 opening by the 
side of the light source lamp unit 8 which temperature tends to go up. Moreover, lens plate 922 ( drawing 4 ) near and 
1st and 2nd power-source block 7 A of the lower part of opening 9023, The same temperature sensor (not shown) is 
formed also 7B, the liquid crystal light valves 925R and 925G, and near the 925B, and the electrical signal from these 
temperature sensors 9025 in each cooling passage 41-44 is outputted to a main board 12 for example, through power 
circuit substrate 13 grade. And when both ventilating fans 16 are made to drive simultaneously when this signal is 
processed electrically, and the temperature of exoergic components or the air for cooling is detected in a main board 12, 
consequently it is judged that temperature is high, and it cools more positively and it is judged that it is low, only one 
ventilating fan 16 is driven and it is controlling attaining power-saving etc. 

[0047] (6) the effectiveness of an operation gestalt - according to such this operation gestalt, there is the following 
effectiveness. 

[0048] ** The comparatively big power supply unit 7 can be constituted from the projection mold display 1 by the 
smaller 1st and 2nd power-source blocks 7A and 7B also in a component part, these estrange mutually and it is 
arranged, and since build and it is, a dead space can be made hard to produce in arranging [ efficiently ]-to the 
equipment 1 interior-those power-source blocksA [ 7 ] and 7B nearby, and the equipment 1 interior, and the 
miniaturization of equipment 1 can be attained. 

[0049] Again ** The 1st and 2nd power-source blocks 7A and 7B and the liquid crystal light valves 925R, 925G, and 
925B Such 1st and 2nd power-source block 7A which is easy to generate heat although it is easy to generate heat even if 
it compares with other component parts, Since the light modulation optical-system cooling passage 43 is formed also to 
the liquid crystal light valves 925R, 925G, and 925B in forming the 1st and 2nd power-source block cooling passage 41 
and 42 in every 7B Even if a component part crowds and is arranged in equipment 1 , they can be cooled good and the 
cooling effectiveness of the equipment 1 whole can be raised. 

[0050] ** And with this operation gestalt, although it is also possible for, also making only each ventilating fan 16 drive 
for example to circulate the air for cooling to each cooling passage 41-43, since the inhalation-of-air fans 17A-17C are 
formed every cooling passage 41-43 of those, air for cooling sufficient in each cooling passage 41-43 can be attracted, 
and can be circulated, and positive cooling can be performed. 

[0051] ** Since it is formed so that each power-source block cooling passage 41 and 42 and the light modulation 
optical-system cooling passage 43 may pass the light source lamp unit 8 (light source lamp 181) to the back side of 
equipment 1, as compared with the case where only the light source cooling passage 44 is formed, the light source lamp 
unit 8 which is the easiest to become an elevated temperature can be cooled effectively. 

[0052] ** The lamp actuation substrate 18 for driving the light source lamp 181 in the 1st power-source block cooling 
passage 41 is arranged. In the 2nd power-source block cooling passage 42, the main board 12 which controls the 
equipment 1 whole is arranged. Since the driver board 1 1 for driving the liquid crystal light valves 925R, 925G, and 
925B in the light modulation optical-system cooling passage 43 is arranged, those components can be cooled good, 
malfunction of a circuit can be lost, and dependability can be raised. 

[0053] ** Especially, since the air for cooling circulates the inside of the resin covering 185, the lamp actuation 
substrate 18 can be cooled more certainly in the 1st power-source block cooling passage 41, with the flow rate of the air 
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for cooling maintained. 

[0054] ** Since it estranges mutually, one pair is prepared and a part of light modulation optical-system cooling passage 
43 is formed in the space between such driver board 1 1 A and 1 IB, the driver board 1 1 (1 1 A, 1 IB) can also maintain 
certainly the flow rate of the air for cooling which circulates the meantime again. For this reason, the component 
mounted in the opposed face which attends the light modulation optical-system cooling passage 43 can be cooled 
efficiently, malfunction of a circuit can be made hard to produce and dependability can be raised further. 
[0055] ** Since each ventilating fan 16 is controlled based on the detection condition of a temperature sensor 9025 
established in the inside 41-43 of each cooling passage, it can make both able to drive simultaneously, can change the 
supply voltage to each ventilating fan 16, or can perform cooling according to the exoergic situation of components 
exactly by making only one side drive, and is economical. 

[0056] ** ** small as each ventilating fan 16 can be used by forming one pair of ventilating fan 16 again, therefore, the 
ventilating fan 16 — the case where the fan who has the engine performance for two is prepared one - comparing - a 
fan - since especially the dimension of shaft orientations becomes small, an equipment 1 order dimension can be made 
small and a miniaturization can be promoted more. 

[0057] In addition, this invention is not limited to said operation gestalt, and deformation as shown below etc. is 
included in this invention including other configurations which can attain the object of this invention. 
[0058] For example, although one pair of ventilating fan 16 was formed with said operation gestalt, it may be one or you 
may be three or more. However, since the effectiveness of** and ** mentioned above by preparing at least two or more 
can be acquired, it is desirable. 

[0059] With said operation gestalt, it was formed so that each cooling passage 41-43 might pass the light source lamp 
unit 8 (light source lamp 181), but this invention is contained in this invention, even when it forms, or only not only this 
but any of the cooling passage 41-43 are formed so that it may not pass at all so that the light source lamp unit 8 may be 
passed. However, by making it pass like an operation gestalt, since the effectiveness of** mentioned above can be 
acquired, it is desirable. 

[0060] Although it consisted of said operation gestalten so that the air for cooling might circulate between up-and-down 
driver board 1 1 A and 1 IB, the miniaturization of a driver board is attained, for example, a driver board is constituted 
from one board, and it is not this limitation at a case. Moreover, although the driver board 1 1, the main board 12, and 
the lamp actuation substrate 18 were formed in each cooling passage 41-43, it may be suitably decided in the operation 
whether arrange such the circuit board in cooling passage. 

[0061] Moreover, although the inhalation-of-air fans 17A-17C were formed for every [ 41-43 ] cooling passage of every 
For example, like the light source cooling passage 44, may make the air for cooling of all cooling passage attract and 
discharge with a ventilating fan, and, in short, it sets to invention according to claim 1. Regardless of the existence of an 
inhalation-of-air fan, the cooling passage which became independent to every power-source block and light modulation 
optical system should just be formed. 
[0062] 

[Effect of the Invention] Since according to this invention a comparatively big power source divides into two or more 
smaller power-source blocks and is constituted also in the component part of a projection mold indicating equipment as 
stated above, those power-source blocks can be efficiently arranged inside equipment. Therefore, inside equipment, a 
dead space can be made hard to produce and the miniaturization of equipment can be attained. Moreover, by forming 
cooling passage for every power-source block and each [ which is easy to generate heat although it is easy to generate 
heat even if it compares especially light modulation optical system with other component parts ] power-source block of 
optical system, or forming the cooling passage for light modulation optical system, they can be cooled good and it is 
effective in the ability to raise the cooling effectiveness of the whole equipment. 
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[0031] HffiSaie¥3R9 2 3 tt, ftiS5 V?3-- >y h 

LX^M.^iihW,\<r>vyxm.92\iiixf^2<r>vv 
X«9 2 2i:tflli.TV^»l^yXK9 2U4, 7 

u %mmz%2nvvxm22<mmTiM& 

[0 0 3 2] &2(7)]s>XW.9 2 2i±. ?F'jn«t 

mwzixMm<?> > mi<>xttix&*) , mivuy 

XU9 2 lfrlft%Z11teZBmMZ%m*&&9 
25*®m-hm&y4Y><)VX9 25R, 9 2 5G, 
9 2 5B ±(att$tf*««**l/0*4. 

[ o o 3 3 ] do J: a fc, 1 r 

tt, m8(?m9 2 3£± *) . W0W79 2 5 

R, 9 2 5G, 9 2 5B±*llW^*m&)&Vm 

[0034] mm&m 2 4&. nmm^ ?u 

-*-y?$5-94 lb, mKftiWfvJ 9 
4 2b. RltS 5-94 3*6ffift£*l*. 41*. «R 
R»^-f ?o>f >y ? $ 5-9 4 1 fcfc^T, «B83I69» 
9 2 3A»4>aatS*l4««Wt*4n'rv^*fe3IE!KB 



>y 9 5 5- 9 4 2 cOMCIb]*^ . 

[0035] fcftaSKRfcUtfHHiESt^ ?n^y ? 

$5-9 4 ItajlUT, ^OESt5 7-9 4 3t'fi 

ntzmxtix. *fe3BKR<oa9t«9 4 4*»ia7 , yx 

h 9 1 0<OUBfc:ffl»S*i4. ifcfc. W&KIt^ 
Oo>( ^$5-9 4 lfcfel^CKItSftfcWfe. Nfc 
fe5K^B. GOo^, fcRSt^ ^n^y? 55-94 
2fc£Vvt, *&iaG<0*jWiafcE»§;tlT, Jife 

BUG^ajstsm 5a>£>ryxioL^.y h 9 1 01c 

ftHtSfi*. ;^)iSSIt^^a-f >y^S5-9425: 
iatfc«feMSKBtt. *fe3KmB^aiStgP9 4 6*^ 
*#»9 2 7<0Hfciti»3;h.4. *0!Tli, iWBfcS* 

9 2 3<%emw<oajitiBJ*^, immx&&9 2 4iza 

(tS&feBflR. G, Bcr>m®9 44. 9 4 5. 9 4 

6 ^ x'<mmtf±xm i < *s * o tauES fix i . 
[0036] ftiMi**sR9 2 4^ &mmR. 

GCOiHSiB 9 44, 9 4 5 OJflltffll^Ji , Ztl^timt 
UyX95 1, 952imB£tlX^&. iot, #ai 

3fel^X9 5K 9 5 2tcASttT :s FtT'ft$^. 
[ 0 0 3 7 ] icOi o teWftS W!SS*fe, *S^7^ 
R, Gli, AMfM%4R9 6 0R. 9 6 0GSrMoT?S 
a7^hAW9 2 5R. 9 2 5 G£AltL"C38DI£ 

rtL^^S7-f b/N>7'9 2 5R, 9 2 5 G{i, 

Kaewp^-f a-jk-h i uz£r>xmmmizjstx 
z4 •v+y-rmmztix. ztuzx*). zz&mmi 

9 2 7Sr^LT^-TI.?gS5-f b/^79 2 5 BK$ 

s^s. xmmmvm&vJ w^9 2 5r, 

9 2 5G, 9 2 5Bi:LT(i. flUtf. ^'J^'JnyT 
btfX%h. 

[00 38] S3^9 2 7Ji. «fi3l£«B«)aS«»9 4 

6oaa*«fcia Lfciuep^x9 5 4 * , Aitfiuss* 

S5-971fc. a«tfflK»S9-9 7 2i:, ^^l^O 
R»55-OlB(cEaUfe«*»IBl'yX9 7 3i:, JS^5 
4 hA>X9 2 5 B^frffllCESL^m^^yXg 5 
Sfca^fitJfcSflXfc 1 ^ ^3tV^yX9 5 3*^{iJltL 
^«fe^B(i. AftflMBISK9 6 0BSrii-5t?ga5 
^hA;PX9 2 5BtcAWt-C^P$^. i<0Bl. 3t 
mwoftttll atJi^#fe3l^R. B. BCO^WI r. 
lg, lbttH-THrtW»*S*i*J:afc«r*. 

■c, #fe5t^^3m<o^§. -r=5:i?*.«7yr 1 8 1 
frt. m%&9 27*itiEZit&zbiz£y). m.m& 
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[0039] mz. &Mik74 h*)VZf9 2 5R, 92 
5G, 9 2 5B£M^T£P$*l£#£^R, G, B 
fi. mmmL9 6lR. 96 1G. 96 1B£fflo 
TTUXAi- «y b 9 1 OCAIfSfU i^T^^tl 
S. -£LT. ^c7)7-i;XixiCi-yh9 10m:oT^ 
7-®<$#&3|:u y X6 £tt LT J5i«tf>ffiBfc 

[0040] ( 5 ) mmomw 

RUT?*. 

[oo4i] «9 sn^g i m.m 

fc*Wt«KWfc^J: 3 1 tt$(7n * 

ffloE854 1 , H2«iI7n 7 ?#iPSi[B&4 2 . 

fctfu. #^»SS8I4 i-4 4*aBW*«wi 
[oo4 2]»i«iirD7^jwiia»4itt, mi© 

&7ry 1 7A (H3, 14 ) fcJoTfWlPl 7 1*» 

»3*ifc9y:rMiaai8*Htfw-*. £*>bl 

9 0 2 1 ^>±»fctt»t6*lfcHiP»9 0 2 2^, 
s5rv^6««!P», **Wi»IH»fr6JR«W9 0 2 IP 1 ? 

(^5^7-1 8 1 ) £#9U #1*7 r > 1 

6 J ->X®%U l 6 0*»6i*»3*i4 . 

[0 0 4 3] f&2WM7ny?tiimm4 2i^ H2© 
*7 r y 1 7 BTiBI §ft£#a]ffl£*coSilS&-e*> h . 
*<^»ffla5«i, !&2«il7*o 7?7B fcflfllbfc 
ft, **>1HWcKiI3*ifc* 4 ytf- H 1 2 I . 

s&«c. wmm o 2 1 izmnmnm o 2 3«a»&* 
mmzmx ix %m yra_ y h 8 l , #ai 

7 r y 1 6 TttRP 1 6 0 A> S>#^£itl> . 

[0044] mm%&mmM4 3 05. 07 

£SrrgS3i&m7 r y 1 7 CT©3l£;ft.ft#&ffl£^ 
W\W9 2 5R. 9 2 5G. 9 2 5B£#fflb 

fctt. *<^>iLhfc»»t4>*ifc±5-f H9 o i m 

□3B904£SoT±T<7>K7-'f A-*-Kl 1 A, 1 
lBHfcSaU #K9-f^-#-Kl 1A S 1 lBtf) 
ttfafflfci&oTft^lCfo^d. -T=5r^*>. 

h i i a, 1 1 Btio x%$®immmM4 



-etx. ftauflsau*. i«fa^p^9 0 2 

2. 90 2 3*iffc»li. fc3-otf>H!PS9 0 2 4* 
tiioTJR»»9 0 2 1 rt(CSKXfC3K«S5yri-.y 
b8£&3jlU ll&t^P16 0*^J#M£:fl£o 
[0045] fflm&$m44te, nr—y~X4CDT 
SOPR^P 1 7 2 (H2 ) fr&*gi3;h£fc»ffl25SW> 

aw?**, tlx. zmmmsssit. i^ryi 
6£,fco-ci8l$i'U> *>?>?**). ©MPi 7 2*^© 

3l$ft*:ft£. lR£g&9 0 2 lWTBffWftttfeilfcBHP 
8R«3^4.^rt«fc^LTSiWjef^9 2 3^# 

»h*h«iu yro^.yb 8 *hmpu #e*p 

16 0*>£>#m$ft6. 

[004 6] V±<7)£o%&ft1$m&4 1-44C0^S1 
ffl^mti. ##f*7 r y 1 6 £J: -jTSMIP 1 6 0 *»4> 

i/ji >j y^f-a-7*#TtftS$^ias-fey9-9 025 

^WoiX. I^Pia59 0 2 3^T^^yXiK9 
22 (H4) HI, »2«K7*ny^7A, 7 

B, hA>7*9 2 5R. 9 2 5G, 9 2 5Bj£ 

0. #^asiK4 i~4 4rtt»si<iA><oias-by^ 

9 0 2 5ii>bfM^*iMt1t*MEffiaHR 1 3^S- 
^•LT^-f y^-Hl 2lZ&jj%tl&. ZLX. *4v 

^-Hi2-ctt, znm^zwmizmixmms, 

izms^xi mmmz&xiL. m»tmn,iz#& 

mhmmm^x^h. 
[0047] (b)mmwm& 
z<7)£o%*mjemiiz£m. arm o zm&h 

[oo48]® mm&&m 1 x-u. mmon* 

2«J®7o-y^7A. 7BX-ffif&Ztl. ZtlbifiK^tZ 

mmixwiwztitzx^&fctb. zti^mmyuv? 

7A. 7 B ££B 1 ftmzimx < WXt& ZthJ: 

1 ai>mft&wh z. k tfx-% h . 

[0049]© ^^Kl2fiS7n.y?7A > 
7B*J«tt/^7-f bA*;P7*9 2 5R. 9 2 5G. 9 2 

L^V^iX^WHK ^2tt^7n>y7 7A. 7BttlC 
mi , H2fSyn7?)fel»4 1 . 4 2*^fiK$^l 
TV^dx. b^7*9 2 5R. 9 2 5G. 9 

2 5 b izn ix i>%£ffi%&mmm4 3tm^ti 
x^&ax. ms.ito£nm&,mMixwB:ztix 
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wet. wiii&masm-hzktf-cz. mn£ 
[00 5 0]® tlx. mniMmyry 16<D^. 

* B»3*4 Z i: "C t4HWP»4 1-4 3 fc»»J8S 

-eft£>c9&3M8&4 l~4 3«H(Rm7ryi 7A-1 
7C*»Ktt4>tLTV^j&^, 4H&ffla»4 1~4 3rtfc 

[00513 © SSI «a*Mfc*Jt^T . s-m^o 

7?^M4 1 . 4 2fc«fctf3(38Sft¥*fc#aR4 

i o te»*S*iT^4fc*>, %Mtii1Qm4 4£ 
IfimfUm&lzitLX. |kbl«Mc&9«t>%g?>' 
7i- >/ h 8 **»fcJWTC# § . 
[00 5 2]© »l««7'nv^?ft»a»4lrtfc{i 
%MJyTl 8 1 *«W-4fcifx?)9>7 , »WHKl 8 

jmeiis*i, %2 wmra y ?tt*&gB4 2 nizimw 

1 £tttf)$OT£fr 3 *4 H 1 2 j&*IHS*U ft£ 
ll^»H«Ja»4 3P«i(Ctt«Jl5-f W0U7*9 2 5 
R, 9 2 5G, 9 2 5B£ffiHrtSA:#>tf>K5>rA-* 

[00 533 © WcmWK7n*$'iMWW4 1T' 

[00 54 3 © H5-f^-#-l«ll (1 1 

A, l IB) JiSv^fcUHBLTT-WRtt^n, <rii£>tf) 

1 1 a, ii Bm)max-%m%& 
m%%ffi4 3<r)--mmmztix^z>tz#>. *<vm 
m-tiftm£mm.i>mmiz®%x-z&. z<r>iz 

*>. £3BKift^tt8l8Bft4 3(cMtrMl4IB(c|»$fL 

xmrnt-Mtoix** z t tfx-% h . 

[00553 ® r y 1 6(4, #$SMl*|4 

1-4 3rtfcRtt6*lfcil«-fe^9 0 2 50tftftKfS 

0 . ZtlZtinVm? ry 16 ^«D&&mE£3£;t it 

[00 563 ® 4fc, ttS^rf 16 

fc fc i 0 . #*S17 r y l 6 LT /J>S*> t fcf 1TI 

*. tot, p^7ryi 

[ o o 5 7 3 neufGEwcRssti 



[00583 mttfmmmmxu. vm? r y 1 6 

T« U:® . ®<93&!l£#6 ZtWX-Zh <7)XHt* L 

[00593 m&mmmx'te. mms&4 1 -4 3 

tf%Myy73--vY8 8 1 ) *Wkt 

zkoizBtf&tixutitiK *%m±ztuz®t>i t * m 
nmmm4 1-4 s^o-h^wm^t^^m 

y7j---yh8*m&tl£ol,zB&ltiL £<jffi& 
Wrv* J: a fc»ftUfc*a?fc*#flfc*4;h.4 . L*> 

[00603 mmmmmx-a. ftmmm.tfi.To h 

5 4 a'-*- h 1 1 a . 11 Bin^aBi^i <k o izffifo 

(4. iORSOT'^V^ 4fc, #^»ffJ54 1-431*1 
9V7WMR18**IWt4>nr^fc*«, ;<0J:3*lil 

[006 1 3 4^. #^9»SKtt4 1 -4 3ttC©M7 
ry\ 7A-1 7C*qjMt^>itTV^*<» 0ii«f3(aKfr 

aas&4 4 5 ^T^aisss&^affl^*^ 
*iKK«»3WBfc*jv^i4, WL%7Ty<n%mzm®k 

[00623 

tot, SS«CT-y KX^-X^t8l 
<T#, §6S<0/J>fflft*H6ii:3^**. 4fc, 

frto&tiftmmmx'&h. 

[023 mmim&&mm^mm<r>Tm* 

h&titmmmx'hh. 

i®3 3 mmmmizmm^w$&m&mm 
mm®w®x-s>z>. 
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[04 ] mmkmmizm&wfmmmimmm 

[06 ] m&mBmizmt%$m%¥%. 

m ^vyxmrnhmmmmmmmmx- 

i ^cm^mm 
6 ®&u>x 

7a mm/a-/? 



7B ^nrnivv? 

1 1 £P§£MSa&«&i: LX<r> h' 5 A'-tf- 

12 #J1»0S8*&i: LTO^M ytf-K 
16 »^7ry 

is %wmm®LtLx<?)y>7wmmL 

4 1 mmii7tt>y?#9aE8& 
4 2 J&2mi®:/n 

4 3 ^^^^aisiss 

181 %mkLX<F>%W.7V7 
925 

9 2 5B j&Fb?^ 

9 2 5G m&yJh^)l7 

9 2 5R ifo!^ W>W 

90 2 5 i&g-fey-tf- 



[01] 



25L 




[05] 
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im2] 




(10) 32 000-10191 (P2000-1015 



[H4] 




ire 
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[127] 




